of environmental policy to spatial planning and spatial quality is underutilized (Driessen, 2005; Glasbergen, 2005; Kamphorst, 2006; VNG et al, 2004) . Policy integration, facilitated by more local policy space in determining area-based environmental ambitions, is expected to reduce such conflicts and enhance the synergy between both policy domains, resulting in more sustainable urban planning. These trends are not unique to the Dutch planning practice. Yet, as the Netherlands are often considered to have a leading position in integrating environmental and spatial policy, it is an interesting case for further analysis in this area (Miller and de Roo, 2004; Wheeler and Beatley, 2004) .
Research has shown that more local policy space for policy integration does not always result in more environmentally oriented urban planning (Glasbergen, 2005; Kamphorst, 2006) . One reason is that urban planners struggle to answer some fundamental questions: How are relevant environmental indicators determined ö should, for instance, nontraditional environmental aspects, such as the amount of open space, also be included? What are adequate ambition levels? To what extent is compensation between environmental and other aspects or across stakeholders acceptable or appropriate? And how can environmental ambitions be materialized in spatial plans?
Internationally, a wide variety of tools has been developed in order to facilitate the integration of environmental values into urban planning. Environmental impact assessments (EIAs) are perhaps the best known examples. Recently, in the Netherlands, planning tools have emerged that have been developed for generating area-specific environmental ambitions and action plans to realize them, in the context of increased local policy space and the related issues discussed above. To date, however, little research has been conducted into how the new planning tools perform in practice (de Roo and Visser, 2004) . In this paper the following question is addressed: To what extent do planning tools that support the development of area-specific environmental ambitions contribute to the integration of environmental values into urban planning? We will first characterize the new planning tools and develop an analytical framework for better understanding and assessment of the use and contribution of these tools. On the basis of this we will discuss three exemplary cases in which the planning tools have played a role in urban planning. We will conclude this paper with some suggestions for further research in this area.
Planning tools: an overview
Planning tools are heuristics that assist planners in accomplishing their planning tasks. These tasks are manifold, encompassing substantial elements such as identifying and assessing spatial functions, as well as process aspects, for example, decision making in multistakeholder contexts. Thus, associated planning tools are also manifold. Some planning tools provide guidelines or techniques for data collection, presentation, or analysis (for example, EIAs or GIS-based tools), whereas others facilitate decision-making processes, for example, by using methodologies for organizing stakeholder dialogues. Planning tools take the form of simple aids, such as checklists, but also of complex, computer-based tools for visualizing, analyzing, and evaluating spatial plans. Over time a wide variety of planning tools has been developed [for an overview see, for instance, Amler et al (1999) ; for tools that facilitate more sustainable urban planning, see de Roo and Visser (2004) ; the PETUS project (see http://www.petus.eu.com); or the 2000 Environmental Impact Assessment Review 20(3), special issue on`Assessment methodologies for urban infrastructure']. Here we restrict ourselves to planning tools that aim to assist planners in the integration of environmental and urban planning.
How can the various available tools be classified? One way is to consider the specific function of the planning tool in relation to the planning task that it intends to support. Overviews of this kind have been provided by de Roo and Visser (2004) , Rotmans et al (2000) , and the PETUS project. In addition to this classification criterion, it is interesting to look at the specific strategies for facilitating the integration of environmental and urban planning. On the basis of this we can make an analytical distinction between two main types of planning tool.
Substance-oriented tools take the form of knowledge on the state of the urban environment in the form of indicators, GIS, and so on, and of analytical tools for producing knowledge, such as EIAs or health-impact assessments for the identification (and mitigation) of environmental, health, and other effects of spatial developments. The latter category includes computer-based planning support systems (PSSs), covering a wide range of geoinformation technologies that can be used, among other things, to visualize environmental conditions or explore effects of spatial developments (Vonk, 2006) . All these substance-oriented tools aim to contribute to the improvement of the urban environment and to a more integrated approach to spatial and environmental planning through promoting a more informed planning practice by means of the provision of environmental knowledge, based on sets of predefined indicators. Although ten Heuvelhof and Nauta (1996) conclude that EIAs have had a significant influence on decision making in the Netherlands, in practice they are usually conducted at a relatively late stage of planning, often when the main decisions have already been made (Hilde¨n et al, 2004) . Strategic environmental assessments aim to reduce this problem, but until now evidence of their impact on planning is modest (Runhaar and Driessen, 2007) . Regarding PSSs, it is observed that a large diversity of tools exists, but that these are underutilized in spatial planning practice (Vonk, 2006; Vonk et al, 2005) . The same has been concluded for data (in particular, indicator-based data) (see, for example, Brown, 2003; Higginson et al, 2003) .
From the 1990s onwards, planning tools have been developed that are more process oriented and that facilitate dialogues, building consensus and negotiating on adequate action plans (that is, interactive planning). These process-oriented tools are not always developed specifically for the integration of environmental and spatial planning, but can nevertheless be used for this purpose (Amler et al, 1999; Susskind et al, 1999; Valentin and Spangenberg, 2000; Wien et al, 2003) . Their aim is to achieve consensus on a joint course of action and to stimulate the search for, and development of, creative solutions. Although process-oriented tools fit well in the trend towards interactive spatial planning in the Netherlands (Dijst et al, 2005; Vonk, 2006) , they are usually not developed explicitly for providing substantial answers to the integration issues discussed in the introduction to this paper. In addition, their focus on consensus may be at the expense of environmental ambitions in urban planning issues.
Despite the presence of substance-orientated and process-oriented planning tools, many planners, scholars, and other stakeholders feel that integration of spatial and environmental planning has not produced the progress desired (see, for example, Low et al, 2005; Pugh, 2002; Sattertwaithe, 1999) . Building upon the experiences gained with the planning tools discussed above, planning tools have been developed in the Netherlands in the last couple of years that are focused more specifically on facilitating integration of urban environmental and spatial planning (see de Roo and Visser, 2004 , for examples). These planning tools combine elements of their predecessors, taking both content and process aspects on board. Thus, they can be considered a hybrid category of planning tools, rather than as a new category that is distinct from the substance-oriented and process-oriented tools discussed above. The new planning tools centre round the development of area-based urban environmental ambitions and action plans to realize them, by structuring at least part of the planning process by specifying`steps' and products, and by providing more substance-oriented tools for supporting the planning task. However, contrary to many substance-oriented tools, the new tools do not prescribe a set of environmental indicators, but actually assist planners in the search for adequate ones. These new planning tools presume an early involvement of environmental planners in spatial planning processes and go a step further than substance-oriented and process-oriented tools by developing action plans for materializing environmental ambitions. Table 1 summarizes some key characteristic aspects of the various types of planning tool. Note that, in practice, many other hybrid forms of planning tools can be observed. EIAs, for instance, increasingly incorporate process aspects such as stakeholder involvement (Videira et al, 2006) . In this paper, however, we focus on the new, hybrid planning tools discussed above.
3 The new hybrid planning tools: a characterization The new planning tools aim to contribute to the development of area-based environmental ambitions that take into account, or are guiding according to, the characteristics and qualities of the area under consideration. In the Netherlands there are several of these methods, five of which are as follows: the`Milieu maximalisatie methode' (MMM, or environmental maximization method),`Milieu Op Z'n Plek' (the right place The five planning tools take a stepwise approach: 1. Analysis of the current or future situation: description of spatial functions, environmental conditions, and qualities; assessment of interrelations between spatial configuration and environmental conditions; assessment of planned developments. Various tools are made available for this step: layer models that specify soil, network, and occupation layers; checklists with indicators, and so on. 2. Determination of the (desired) area types: a definition of the main characteristics of the area in terms of function (residential, industrial) or qualities (for example, good accessibility by public transport, allowing for intensive use; contrary to areas of special ecological value). For this purpose, various classifications of urban area type have been made available as guidelines. 3. Selection and prioritization of environmental aspects: what environmental aspects are considered of key interest, given the area types established in the previous step? Checklists with indicators, EIAs, multicriteria analyses, and similar tools can support this step. 4. Formulation of environmental ambitions: norms or ambitions for the selected environmental aspects are defined. Often, planners are advized to develop multiple ambitions, for example, what is realistically achievable and what is minimally required by law. 5. Development of action plans: preparation of the implementation of plans to achieve the environmental ambitions. Checklists with measures and overviews of best practices, and hints and guidelines for bringing in the environmental ambitions developed in other planning processes are suggested tools in this step. 6. Monitoring, evaluation and feedback: most tools do not elaborate on this step in much detail. Operationalized indicators of environmental ambitions may form a starting point for monitoring and evaluation.
We recognize elements from both substance-oriented and process-oriented tools in the new hybrid planning tools. From the former type of tool elements have been borrowed, such as analytical models and assessment tools. They also share the aim of better incorporation of environmental values into urban planning. However, the main difference with substance-oriented tools in their`idealtypical' form is that the new hybrid planning tools do not specify optimal outcomes (as is the case in, for instance, EIAs, which usually specify a most environmentally friendly alternative). Instead, by combining the development of environmental ambitions with the formulation of action plans to realize them, the new hybrid planning tools take a more pragmatic approach and help to come to implementable and feasible solutions, which can be related to their originöurban planning practice. An important element from process-oriented planning tools that can be seen in the new hybrid planning tools is the recognition that interaction is important. The new hybrid planning tools are based on the assumption that urban and environmental planners cooperate in the process of defining area-specific environmental ambitions. Three of the tools also emphasize the importance of the involvement of stakeholders outside the municipal departments (mainly for steps 2^6) and provide some, rather general, hints and guidelines. This involvement could be organizing workshops with stakeholders, or identifying or selecting relevant environmental aspects. The main difference with process-oriented tools described in the previous section is that the new hybrid planning tools do not exclusively, or predominantly focus on acceptable or supported outcomes; instead, their aim is to facilitate integration of environmental and urban planning.
4 Assessing the contribution of the new hybrid planning tools to environmental policy integration: a framework of analysis A main element in the assessment of the performance of the new hybrid planning tools is the degree to which they contribute towards their aim of integrating environmental and spatial planning. However, there is no generally accepted definition of what policy integration, or more specifically environmental policy integration (EPI), entails (Bouwer, 1997; Lafferty and Hovden, 2003) .`Integration' means combining things, linking them, making them part of a whole idea or system (Collins Cobuild English dictionary). Definitions of EPI found in the literature differ about the importance of environmental ambitions relative to other values. Three forms of EPI are identified. 1. Coordination: a limited form of integration, aimed at avoiding contradictory sectoral policies or at compensating for adverse environmental consequences of sectoral policies (see, for example, Collier, 1997, in Lafferty and Hovden, 2003) . Examples are environmental zoning and mitigation of environmental impacts. This form of EPI aims mainly at symptom abatement (end-of-pipe measures). 2. Harmonization: an attempt to bring environmental objectives on equal terms with sectoral objectives (see, for example, Underdal, 1980, in Lafferty and Hovden, 2003) . Consider, for instance, the mixing of spatial`functions' in order to minimize car movements or of location policies aimed at influencing companies' choices of transport by situating them at locations that are easily accessed by public transport including rail links (Dieperink and Driesen, 2000) . Here the aim is to promote synergy and enhance the effectiveness of (autonomous) policy sectors. Measures for improving environmental quality are more source-oriented than in the previous form of EPI. 3. Prioritization: favouring environmental objectives in sectoral policies (see Lafferty and Hovden, 2003) . In spatial planning this principle can be recognized in concepts such as green lungs or the Dutch Green Heart, which entails reserving particular areas for nature and safeguarding them against urbanization. In a more abstract sense the precautionary principle, which is based on preventing the emergence of sources of environmental degradation, is also a form of prioritization.
Clearly, not all the above forms of EPI will be equally feasible in real situations. This also holds for the adequateness of the new hybrid planning tools. For instance, in urban areas with intense land use and mixed functions (for example, industry, transport, recreation, residential areas, education), planners are often faced with difficulties in meeting legal environmental norms. Reallocating land use is usually not possible in the short term, and environmental conditions can only be improved by means of measures such as isolation against noise, reducing traffic speeds, and other measures that do not affect fundamentally existing spatial functions (that is, only coordination occurs). Planning tools that help to prevent environmental conditions from falling below minimum legal norms and contribute to some form of coordination are EIAs and other substance-oriented tools. The new hybrid tools are of little use in situations that require coordination, as differentiating environmental ambitions is not an issue, whereas meeting minimum norms is, and there are few degrees of freedom to adapt planning to environmental values. Areas that are to be restructured or developed, in contrast, seem to be appropriate for the use of the new hybrid tools. Here, urban and environmental planners can cooperate at an early stage of planning, providing more opportunities for EPI. In urban areas in which the third form of EPI (prioritization) is strived for, planning does not need the new tools, as the choices are rather straightforward, such as keeping an area from urbanization or preventing the locating of installations with potentially detrimental health effects (for example, mobile telephone base stations). Thus, the new hybrid planning tools seem to be most appropriate in situations where there is some degree of freedom in defining environmental norms and for adjusting urban planning, that is, where EPI in the form of harmonization is possible.
Obviously, political support for EPI is important. Politicians can change existing situations by deciding that urbanized areas should be restructured, or that environmental values should be given priority. Thus, politicians can influence the potential for moving planning to higher levels of EPI. Political support, however, cannot be considered in isolation from societal support. Not only do stakeholders outside the public administration have a voice in planning issues because of democracy concerns. Often they can influence decision making as well, because they control critical resources such as land, money, real estate, local knowledge or the ability to mobilize protest. As a consequence, environmental values often have to compete with other values or concerns, the relative strength of which differs from situation to situation (Campbell, 1996) . Politicians, therefore, usually need to negotiate with stakeholders and engage them in the processes of preparation, implementation, and evaluation of plans (Glasbergen, 1998; Hohn and Neuer, 2006; Hoppe, 2002; Rhodes, 1997; van de Riet, 2003) . This often makes planning a matter of finding a balance between alternatives that are both satisfactory in terms of problem solving and can count on sufficient support from stakeholders (Driessen and Glasbergen, 2000; Miller and de Roo, 2004 ). This suggests that the level of EPI (as discussed above) that can realistically be achieved depends not only on the physical aspects of the urban area under consideration, but also (and perhaps more importantly) on the existence of diverging interests and power relationships in the planning context (see also Flyvbjerg, 1998) .
In order to be useful in supporting planners, planning tools should fit the planning context outlined above and the balance that should be found between goal achievement and consensus (compare de Jong, 2000; van de Riet, 2003; van Eeten, 2001 ). As table 1 demonstrated, planning tools vary in this respect. In particular, substance-oriented tools are heavily goal oriented. They aim at promoting`better' planning, which is more scientifically valid and systematic, and stress the importance of environmental, health, or other aspects (for example, EIAs). Standards for these aspects are often based on optimal situations from a monodisciplinary perspective (consider criteria such as biodiversity or life expectancy). These tools are thus not value free in the policy debate and therefore compete with other values in planning processes. This makes them primarily adequate in situations where planners put emphasis on environmental values, which have societal support, or no opposition. Process-oriented tools also aim at`better' planning, but in this case that implies striving for more acceptable planning; moving decision making out of stagnation. What this results in is not of primary importance. These tools seem to be adequate in situations characterized by many influential stakeholders with diverging interests. The new hybrid planning tools combine elements of goal orientation and consensus, although the emphasis is on the former aspect (see section 2). This would seem to make them the most flexible of the three types of planning tool, although, as we argued earlier, we expect them to be most relevant in situations where both the physical aspects of the area and the planning context allow for EPI in the form of harmonization.
Concluding, there would seem to be requirements at two levels for the new hybrid planning tools to actually contribute to achieving EPI. 1. The context in which plans are made, that are supported by the tools, should be favourable for realizing EPI in the form of harmonization, that is, the area should provide physical opportunities for integrating environmental values in plans and there should be political will and societal support for achieving this.
2. The new hybrid planning tools should suit the above context, in particular, the tools should allow for reflecting the values at stake, for example, not focusing on environmental aspects only when other values are also important, and allow for negotiations and adaptations in the method, if this is required, to come to some consensus with stakeholders about how to define and materialize environmental ambition.
5 Performance of the new hybrid planning tools: three Dutch case studies In order to obtain a better understanding of how the new hybrid planning tools are used in practice, three Dutch cases are discussed in which a planning tool that we classify as`new hybrid' was used for integrating environmental and urban planning. The planning tools made different contributions to the planning process, ranging from substantial to no contribution at all. The case studies also resulted in different levels of EPI. The case studies are based on Soer (2006) and Flipse (2007) . We discuss briefly the use of the planning tools in the three cases and address the question of how their contributions can be understood in the light of our analytical framework.
Case 1: The use of the MMM tool in the Tilburg^West area
At the end of the 20th century the city of Tilburg, located in the south of the Netherlands, planned the development of four residential areas with some 6000 houses. The area at hand was undeveloped and was bordered by a railway line, an intensively used road, and forests, whilst also being crossed by another busy road and a small river that formed part of the national ecological corridor. The municipal government aimed to build a sustainable urban area, on the basis of environmental and landscape factors. There was little resistance to these objectives. This was partly due to the fact that the land was previously undeveloped. In terms of our analytical framework, the planning context was favourable as there were several opportunities to integrate environmental values into the planning process.
Environmental and urban planners cooperated in the development of the urban design plan. In order to facilitate the sustainability ambitions mentioned above, planners decided to use the MMM tool that describes four steps, namely (1) inventory and analysis of the existing situation (based on a layer model, amongst other things) and the planned developments, (2) the selection of relevant environmental aspects and a first exploration of how these aspects can be optimized on an individual basis, (3) combining the results from the previous exercise on a single map, while prioritizing key components, and (4) confronting the results of the preceding steps with the objectives for the urban design plan and other relevant policies.
Planners went through the four steps in a rather linear way. The main problem appeared to be noise nuisance from the railway, posing some restrictions on the location of the new residential areas. The layer-model-based analyses showed that opportunities were offered by the existing green areas, mainly for recreational purposes. In addition, opportunities were created by the availability of new technologies for combined heat and energy provision. Specific attention was given to water, due to the river crossing the area having a specific ecological status and the local watermanagement plan that had been published recently. In addition, energy efficiency was considered to be important in the development plans, in the light of existing municipal ambitions in this sector. The management of road transport, stimulated by national policies, became an issue of special interest. In the third stage another tool was used, one that the municipality of Tilburg had developed for operationalizing sustainability related to buildings. The integration of environmental aspects (choices and trade-offs) was done in a mainly implicit way, although priority was given to the conservation of the natural, green environment. The final stage revealed that the environmental optimization led to higher costs than initially calculated. These were, nevertheless, accepted because the environmental benefits helped the municipality of Tilburg in realizing environmental ambitions laid down in other policies.
The eventual environmental ambitions covered various scales: local, regional, and even international (for example, CO 2 emissions) and were relatively high (for example, energy conservation objectives exceeded national norms). In terms of our analytical model, the level of EPI achieved can be characterized as in-between harmonization and prioritization. Favourable conditions contributed to this: the area was not yet developed, thus posing fewer constraints and offering more opportunities, and there was political support for environmental ambitions.
The MMM planning tool played a large role in the integration of environmental aspects into the urban design plan. Urban planners involved stated that without the tool the urban plan would have been less environmentally oriented. The layering techniques in the inventory and optimization stages allowed for a systematic exploration of environmental consequences and the optimization of environmental aspects. The maps that were produced during the third stage were considered useful, as they facilitated the creation of shared perceptions on the environmental conditions. However, the process was very long and required intensive data collection and cooperation between environmental and spatial planners, project developers, and constructors. In addition, the tool did not encourage the incorporation of financial considerations early in the planning phases, which led to an unnecessarily expensive outcome. It is mainly for these reasons that planners in Tilburg designed, and put into practice, a more simplified tool that was partially inspired by the MMM tool.
The MMM tool is primarily goal oriented: it aims to enhance the environmental performance of spatial plans. The tool is not explicitly aimed at generating consensus or acceptable environmental objectives, although the maps mentioned above may have facilitated this. In the Tilburg case the predominant focus on goal achievement suited the planning context, in particular because the municipality already had relatively high environmental ambitions and the main stakeholders, future residents, were unknown.
Case 2: The use of the MILO tool in the Nijmegen^West/Weurt area
Urban environmental quality in the Nijmegen^West/Weurt area, in the eastern part of the Netherlands, has received increased attention over recent years. In this highly urbanized area over 47 500 residents live in close proximity to a large industrial terrain, providing some 22 000 jobs. There are two waterways located in this area, with an important freight transport function. Several large-scale developments are planned in the area, among which are new regional road infrastructure, revitalization of industrial areas, and a residential estate along the riverbank. Inhabitants perceive the most nuisance to be from odours from businesses and noise produced by road traffic. Air quality (particulate matter and NO 2 ) is also problematic since national legal norms are not met (although a large part of the air pollution originates from sources outside the area). Towards the end of the last century the reported cases of cancer in the area were higher than average. Although extensive research did not indicate a relationship between environmental conditions and cancer incidence, it has led to public distrust in the local government.
The environmental pressure in the area is high; hence businesses are worried about their future prospects in the region. These factors provided an impetus for the development of an environmental area vision (EAV), aimed at combatting any current and future conflicts within the environmental domain and between the environment and other elements in spatial planning. However, policy space for integrating urban and environmental planning was limited as the planned spatial developments mentioned above were already in the design phase when the EAV process started. In addition, politicians eventually deciding upon the EAV were open to environmental values, but also to other values such as the desires of the business community.
The EAV focused on air quality, noise, and odour; environmental aspects that were objectively and subjectively (on the basis of environmental monitoring and surveys, respectively) considered the most problematic in the area. For air quality, no areaspecific objectives were formulated; the aim was to comply with legal minimum norms for particulate matter and for NO 2 within a few years. Objectives for noise and odour were specified for seven types of area (see table 2). Minimum norms and desirable ambitions were formulated, although planners did not expect the latter to be realistic in the short term. The EAV also specified measures for realizing objectives, such as the promotion of inland navigation, public transport, and cycling; prevention of the location of facilities for sensitive groups of people, notably children and the elderly near major transport routes; and the elimination of specific sources of noise and odour production.
Stakeholders, that is, residents, businesses, and environmental groups, were involved in the development of the EAV, as it was felt that their input was needed for an integrated plan and for reducing public distrust. These stakeholders were allowed to codecide on the prioritization of environmental ambitions and the development of action plans. Although they were satisfied with the environmental ambitions in the EAV, some stakeholders were disappointed that the planned developments (in particular a new bridge) were not questioned, as some of these were expected to have adverse environmental effects. Other stakeholders could not be convinced of the legitimacy of implementing a differentiated approach to environmental objectives; the methodology raised resistance from people living in areas where lower objectives for air quality and odour were proposed.
Environmental and spatial planners involved used the MILO planning tool, which was considered useful for developing a more differentiated approach to noise ambitions (amongst other things) in order to facilitate planned spatial development and for finding solutions to environmental problems. In addition, there was a need for a better overview of environmental problems and their connection to the spatial configuration of the area. Interestingly, a substance-oriented tool that was availableöresidents' perceptions of their environment (in a broad sense, including employment, social conditions, health, mobility, and environmental quality)öwas not used. The data were too abstract; no direct priority actions could be derived from it. Urban planners also feared that using these data would be considered an unacceptable form of trespassing into other sectors of the municipal bureaucracy. This illustrates that planning tools, in order to be useful, should have an adequate focus in terms of goal orientation, and acceptance from internal and external stakeholders. The MILO tool was used in a pragmatic way; planners used those elements that they considered to be relevant. It mainly supported analysis tasks and structured the search for area-based environmental objectives.
Ultimately, the EAV mainly proposed measures to mitigate negative environmental effects of the planned spatial developments. In terms of our analytical model, the level of EPI achieved was limited to coordination. However, the environmental objectives could be considered to be relatively ambitious given the circumstances and it is doubtful whether more ambitious levels of integration were possible.
Planners felt that without MILO, the planning process would not have been fundamentally different. Nevertheless, particularly the imagery (mapping) techniques and the layering technique (for identifying spatial and environmental opportunities and constraints) were considered useful. Yet, the MILO tool seemed to be focused too much on goal achievementöthe formulation of area-based environmental ambitions, preferably above minimum normsöand too little on creating consensus and generating acceptance of outcomes. The fact that public participation was not an explicit element of the tool was considered a major weakness. MILO neither offered suggestions on how to deal with resistance against differentiating environmental objectives, nor on how to respond to the disappointment among some stakeholders about the seemingly contradictory role of the Nijmegen municipal government. At first glance this may be considered to be a communication issue, but beneath the surface it relates to more fundamental issues, namely, how to justify differentiated environmental norms and how to compensate people who will lose (or not benefit). It would have been useful if the tool had made clear the logic behind choices in the area-based approach to environmental objectives and who would lose or benefit from trade-offs, at various geographical levels. This would have facilitated a policy debate, including negotiations, and could have contributed to the realization of more acceptable choices (for example, through the negotiation of compensation measures). In the city of Harderwijk, in the centre of the Netherlands, urban planners envisaged using the MILO tool in the restructuring of an area between the railway station and the city centre. This former industrial area has mixed spatial functions (schools, public transport, a hospital, residencies, and some remaining factories), which for a large part are of regional interest. Planning problems in the area included traffic congestion related to a railway crossing and intensive through traffic, traffic accidents near the railway crossing, and the presence of some industrial activities that impeded the construction of new residential areas due to environmental regulations. Environmental problems were low air quality (mainly due to congestion), noise nuisance from the railway, and soil pollution (as a consequence of former industrial activities) hindering the construction of new houses and offices. The restructuring plan envisaged improved road infrastructure (including a tunnel), bicycle lanes (also to facilitate regional tourism), houses, offices, and retail facilities. In addition, local politicians lobbied for more frequent train stops at the station.
Prognoses had shown that environmental problems would increase as a consequence of these plans if no measures were taken. Urban planners expected the MILO tool to be useful in reducing environmental bottlenecks. However, very early in the planning process the tool was dropped, as planners could not see the added value over their own expertise and routines. There were a number of reasons. The area typology available in this tool did not completely fit the area, MILO did not offer concrete solutions, and the agency promoting the MILO tool did not provide the promised support. More fundamentally, however, the scope for urban environmental improvement and differentiation of environmental ambitions was limited. Reinforcing the regional public transport function of the area was considered more important than reducing the transport-related environmental problems in the planning area. In other words, the area in which development took place was larger than the area for which MILO was used; one of the consequences was that environmental benefits of, for instance, the improved public transport and bicycle infrastructure at a regional level were largely ignored and the main attention was given to the local environmental disadvantages such as noise. In addition, a large part of the area was owned by private investors, who preferred new construction activities to environmental improvement beyond minimum norms. For reducing environmental problems to a level that was legally required, measures were needed to mitigate the effects of the railway and road (coordination in our analytical framework). For this purpose no new hybrid tool was necessary.
Conclusions and discussion
The main aim of this paper was to explore how, and to what extent, the new hybrid planning tools facilitate the integration of environmental and urban planning. The tools attracted our attention as they seem to combine the strengths of other tools for integrating environmental values into planning, namely a systematic and analytical procedure for developing environmental ambitions, an emphasis on linking this to planning processes, and a close interaction with urban planners and other stakeholders. The three case studies indicate that these planning tools partly live up to the expectations, as, at least in the Tilburg case, the tool used helped to develop systematically area-specific environmental ambitions and action plans to realize them. As expected, the tools seem to be primarily adequate in cases where both the physical and the political factors allow for differentiating environmental ambitions and incorporating them into spatial plans, the first requirement that followed from our analytical framework. In the area involved, planners should have some degree of freedom for integrating environmental values in plans, that is, planning choices should, to some extent, be flexible, and there should be political and societal support for this. In the Harderwijk case, one of our explanations for the observation that the MILO tool was not used was that private property owners were not in favour of developing environmental ambitions above minimum legal norms, reducing strongly the scope for EPI and hence the added value of third-way planning tools. Related to this, and regarding the second requirement that we proposed for the new tools to be useful in realizing EPI (a broad one indicating that tools should suit the context in which they are employed), the cases suggest that three more specific requirements should be met. 1. The tools should be targeted more on political controversies. The Nijmegen case showed that the MILO tool neither envisaged controversies regarding an area-based and differentiated approach to environmental quality, nor provided suggestions on how to deal with these. This clearly was not favourable for the tool to contribute to EPI. Analytical techniques for showing the distribution of environmental conditions over various social groups, checklists of potential controversies during the process of developing and materializing environmental ambitions, and overviews of tools for organizing stakeholder dialogues or mediation techniques aimed at dealing with controversies could be useful additions of the new tools. 2. The tools should allow for a flexible use. In Nijmegen, planners picked those elements from the MILO tools that were considered useful and relevant, in particular the layering and visualization techniques, which enhance understanding and create a platform for dialogue. We assume that comprehensive tools consisting of a rich set of smaller tools facilitate a flexible and tailor-made use. This enhances the chance of the new tools being used and contributing to environmental policy integration. 3. The tools should also assess financial implications. In Tilburg, financial consequences were made visible at a rather late stage of the process. Although local politicians accepted the higher costs, this could be problematic elsewhere. It would be better if, in the development of action plans, not only environmental consequences are assessed but also financial aspects.
Given the limited empirical base of our paper we propose these requirements as hypotheses that should be investigated further and that could be complemented with others.
We also observe that the new hybrid planning tools do not provide substantial answers to all the questions with which urban planners struggle (see the introduction). In particular, the tools fail to provide guidelines for the reconciliation of scientific inputs (for example, assessments of environmental conditions) and inputs by the public (for example, perceptions of environmental quality).
One of the assumptions of this paper was that, in order to be useful to planners, planning tools should be adjusted to the sociopolitical contexts in which they are employed. If, for instance, environmental values compete with other values, acceptance of a planning tool could be enhanced if the tool also includes these competing values. A criticism of this approach may be that it promotes a conservative planning culture. It could, nevertheless, be justified if planning tools do not have any direct impact on their sociopolitical context. In the three cases that we examined we did not find any evidence of such impacts, but this does not exclude the possibility that the use of planning tools raises decision makers' and stakeholders' awareness of environmental values and how these values and urban planning decisions are interrelated. Such learning processes may in turn affect perceptions or even value systems. Interaction between urban and environmental planners and stakeholders at early stages of the planning process, one of the elements of the new planning tools, could, at least theoretically, contribute to these types of learning effects; possibly even more than in the case of substance-oriented and process-oriented tools. We therefore recommend further analysis in this area.
Finally we propose comparative studies in which the hybrid planning tools outlined in this paper are compared with other hybrid tools, for example, participatory EIAs, as regards performance (that is, contribution to environmental policy integration) and coverage (that is, the extent to which their use is contingent).
